Introduction
============

The prevalence of type 2 diabetes mellitus (T2DM) globally is rapidly increasing, precipitated by several important factors including increased life expectancy, an aging population, and lifestyle changes.[@b1-ppa-9-1611] The aim of T2DM treatment is to maintain blood glucose levels within acceptable limits, in turn reducing the risk of long-term complications. In most patients, it is common to begin management with lifestyle modifications such as diet, exercise, and weight management. With worsening glucose control the next step is to prescribe oral T2DM drugs. Patients may then progress to injectable therapy, where treatment options include glucagon-like peptide-1 (GLP-1) receptor agonist medications and insulin, if other medications fail to control blood glucose.[@b2-ppa-9-1611],[@b3-ppa-9-1611]

GLP-1 receptor agonists optimize glycemic control by treating hyperglycemia while minimizing or avoiding hypoglycemia, and have acceptable and manageable side effects.[@b4-ppa-9-1611] In addition, this class of compounds has also been shown to cause weight loss.[@b5-ppa-9-1611] Two examples of GLP-1 receptor agonists include dulaglutide and liraglutide. Both of these compounds are administered as subcutaneous injections, dulaglutide once weekly and liraglutide once daily.

It is important to understand patients' preferences for T2DM medications, and the factors that influence these preferences. Joint recommendations by the European Association for the Study of Diabetes and American Diabetes Association reference the importance of patient's involvement in treatment decisions,[@b2-ppa-9-1611],[@b3-ppa-9-1611] stating that: "All treatment decisions, where possible, should be made in conjunction with the patient, focusing on his/her preferences, needs, and values.[@b2-ppa-9-1611]"

In order to understand patients' preferences for the clinical and nonclinical features of GLP-1 receptor agonist medications, specifically dulaglutide and liraglutide, a discrete choice experiment (DCE) was conducted.

In a DCE, participants are presented with sets of hypothetical medication choices in order to estimate the relative preferences for different features of the medications. This decision-making approach closely resembles the way individuals consciously or unconsciously make decisions on a daily basis and allows for the determination of the relative importance (RI) of different attributes in determining the overall value of a treatment. The DCE approach was used as it is efficient and appropriate for making comparisons between medication profiles, and can be used to estimate differences in patients' preferences for specific treatment options.

There have been several prior studies examining medication preferences among patients with T2DM. Studies aimed at characterizing patients' overall preferences for the various attributes of T2DM medications have most commonly included efficacy (ie, hemoglobin A1c \[HbA~1c~\]), hypoglycemia, nausea, and weight change as attributes.[@b6-ppa-9-1611]--[@b11-ppa-9-1611] Other attributes that have previously been included in T2DM patient preference studies include dosing frequency, urinary tract/genital infections, treatment in case of uncontrolled blood glucose, blood pressure, cardiovascular issues, device storage conditions, pain, injection site reaction, cost, and pill burden.[@b6-ppa-9-1611]--[@b12-ppa-9-1611]

These prior DCE studies focused on identifying which medication characteristics were most important overall for diabetes patients, and have concluded that frequency of hypoglycemia, efficacy (ie, HbA~1c~ change), weight change, and frequency of nausea are generally of greatest importance.[@b6-ppa-9-1611]--[@b11-ppa-9-1611] However, these prior studies were not designed to specifically examine the RI of the medication characteristics when they reflect the actual differences that are observed between existing medications. For example, while efficacy (ie, HbA~1c~ change, frequency of hypoglycemia, etc) is almost always identified as important, many diabetes products, both oral and injectable, have highly similar efficacy.[@b13-ppa-9-1611]--[@b15-ppa-9-1611] Thus, although the attribute is important to patients, it may not be the most important consideration when patients and providers are presented with decisions between existing medication options that have highly similar efficacy.

The design of most prior DCEs has often included a range of levels for each attribute that represents the variability observed across an entire class of medications or treatments. As a consequence, the results from studies which employ these general DCE designs reflect the RI of each attribute assuming the maximum variability for each attribute. In real-world treatment contexts, the available medications that physicians and patients may be considering as treatment options are unlikely to reflect the extremes in variability across all attributes. The design of the current study is informative because, when contrasted with results from prior studies, the findings will provide information on whether patients' preferences derived from more general designs are consistent with those designed to investigate a very specific medication comparison. As noted earlier, general patient preference studies in T2DM indicate that efficacy, hypoglycemia, weight change, and frequency of nausea are the primary drivers of patients' medication decisions. The current study will help to elucidate the extent to which general DCE designs provide useful information in predicting patients' preferences when making very specific medication choices. To our knowledge, this is the first study to use this approach. In contrasting the results of the current study with those of previous DCEs, we may also be able to draw some conclusions of the magnitude of differences in each attribute that are important to patients.

To achieve this, the current study was aimed at characterizing patients' preferences for medication attributes specifically in the context of a comparison of the profiles for dulaglutide and liraglutide. As demonstrated by the results of a recent clinical trial (Assessment of Weekly Administration of dulaglutide in Diabetes-6 \[AWARD-6\]), dulaglutide and liraglutide have medication profiles that are very similar.[@b15-ppa-9-1611] In the study, the two medications did not show statistically significant differences on HbA~1c~ change, frequency of nausea, or frequency of hypoglycemia. While patients in both groups had significant reduction in weight, patients lost a statistically significantly greater amount of weight on liraglutide. Although the results from the AWARD-6 trial provide information on which characteristics of dulaglutide and liraglutide are statistically different, they do not inform us of the clinical meaningfulness of these differences. DCEs provide an opportunity to characterize how important these characteristics, and their corresponding similarities and differences, are to patients. By using the results from AWARD-6 to inform the specification of the attribute levels for the current study, we were able to ensure that the attribute levels reflected the observed differences between the medications in the population of interest.

In addition to the clinical characteristics that are typically evaluated in diabetes trials, other aspects of T2DM medications such as dosing frequency[@b11-ppa-9-1611],[@b12-ppa-9-1611] and the type of medication delivery system^16^ may be important factors in determining patients' preferences. Dulaglutide and liraglutide also differ in their dosing frequency and delivery systems. A priori, it might be expected that patients' preferences would strongly favor the medication that requires less frequent dosing,[@b17-ppa-9-1611]--[@b19-ppa-9-1611] though it is also conceivable that daily regimens may facilitate higher adherence and may be preferred by patients because they fit better with their daily routines and are easier to remember. Results from Silverman et al[@b20-ppa-9-1611] suggested that patients with osteoporosis did not have a significant preference for daily over weekly dosing, and also showed a trend toward monthly dosing being less preferred than weekly or daily dosing.

The objective of this study was to use a DCE to estimate patients' preferences for the treatment features, safety, and efficacy of two specific GLP-1 receptor agonist medications among patients with T2DM in the UK. Additional objectives included: determining patients' preferences for medication profiles representing dulaglutide versus liraglutide and determining patients' willingness to self-inject medication for the treatment of T2DM.

Methods
=======

DCE design
----------

Attributes were selected for the study based on a review of attributes that are commonly included in other studies of T2DM medications (ie, efficacy, weight change, hypoglycemia, and nausea),[@b6-ppa-9-1611]--[@b10-ppa-9-1611] and those that are particularly relevant to a comparison of dulaglutide and liraglutide (ie, dosing frequency, type of delivery system) ([Table 1](#t1-ppa-9-1611){ref-type="table"}). The number of attributes included was consistent with other previously published DCE studies, which typically include between three and seven attributes.[@b21-ppa-9-1611] The levels for each of the clinical attributes were based on the results of a head-to-head clinical trial (AWARD-6), which compared dulaglutide 1.5 mg (once weekly) and liraglutide 1.8 mg (once daily),[@b15-ppa-9-1611] as well as official instructions for use for the dulaglutide and liraglutide delivery devices.[@b22-ppa-9-1611],[@b23-ppa-9-1611]

The attributes and levels were tested in a pilot study (n=52) and minor adjustments to clarify the instructions and wording of the attributes and levels were made based on participant feedback. In particular, the attribute "HbA~1c~ change" was renamed "blood sugar (HbA~1c~) change" following participants' comments that "blood sugar" was easier for patients to understand. The substantive meaning of the attributes and levels, and the participant inclusion and exclusion criteria were unchanged from the pilot to the main study.

Sample size was estimated using the number of choice pairs (eight) included in the DCE, number of alternatives (two) per choice pair, and maximum number of levels (two) for any one attribute. Based on these study parameters, the minimum recommended number of participants required for this study, and to allow for a sufficient number of participants for the planned subgroup analyses, a sample size of 260 patients was targeted.[@b24-ppa-9-1611] The choice sets were developed using SAS Version 9.4 (SAS Institute Inc., Cary, NC, USA) based on a D-efficiency criterion.[@b25-ppa-9-1611]

Participants
------------

Participants were recruited via newspaper advertisements and Internet classified advertisements in four locations in the UK: London, Edinburgh, Birmingham, and Cardiff. Interested participants who responded to the advertisement were screened via telephone to assess eligibility. To be eligible for the study, participants had to meet the following eligibility criteria: male or female ≥18 years of age; diagnosed with T2DM; taking at least one oral T2DM medication; able to read and understand English; a resident of the UK; and willing and able to provide written informed consent. Participants were excluded if they had type 1 diabetes or gestational diabetes; T2DM that is currently treated only with diet and exercise; previously been treated with injectable medication for any medical condition including T2DM; or previously administered an injectable medication to another person for any medical condition including T2DM.

In order to confirm their T2DM diagnosis, participants brought their T2DM prescription medication to the interview or described their diagnosis process. All participants provided informed consent prior to participating in the study and the study protocol was approved by an independent ethical review board (Ethical & Independent Review Services: November 6, 2014).

Study procedures
----------------

The study consisted of both pilot (September 2014--October 2014) and main study (December 2014--February 2015) components. The pilot study was aimed at assessing the validity of the DCE task and the feasibility of recruitment and in-person implementation. Surveys were administered in-person by trained moderators, though participants self-completed the survey questions.

The survey consisted of five sections administered in the following order: 1) a question determining participants' willingness to self-inject medication for T2DM; 2) a description of the DCE portion of the study; 3) the DCE choice task; 4) questions asking about participants' willingness to self-inject a product with profiles representing dulaglutide and liraglutide, respectively; and 5) a sociodemographic and clinical information questionnaire.

Prior to completing the DCE, participants read a brief description of the purpose of the study. This section indicated to the participants that they would be presented with pairs of hypothetical medications and would be asked which of the medications they preferred. The participants reviewed the descriptions of all the medication attributes and levels. Participants then watched two videos that demonstrated the use of devices representing those that are available in the UK for administration of dulaglutide and liraglutide, respectively.[@b22-ppa-9-1611],[@b23-ppa-9-1611] The order of presentation of the videos describing the devices was varied by using a block design. No product names were mentioned anywhere in the videos or survey.

The DCE consisted of choices between two hypothetical medications each described by one level for each of the six attributes. For each pair, participants were asked to indicate which medication they preferred. Participants completed ten medication choice pairs. One of the choice pairs presented to each participant was a fixed choice with one clearly correct option. The fixed choice was used to ensure that participants understood the discrete choice format and attended appropriately to the task. Any participants who responded incorrectly to the fixed choice question were excluded from the analysis. Additionally, one of the medication choices presented the medication profiles for dulaglutide and liraglutide, respectively. This choice was embedded within the DCE design and was indistinguishable to participants from the other DCE choices. Participants' responses to this question were used to determine their direct preference for the dulaglutide profile compared with the liraglutide profile, but were not used in estimating the results of the DCE.

Following completion of the DCE survey, participants were asked to answer two questions about their willingness to self-inject medication profiles representing dulaglutide and liraglutide, and to complete a brief questionnaire on demographic and clinical characteristics.

Analyses
--------

Data from the pilot and main study were pooled for the analyses; this decision was made a priori. SAS Version 9.4 (SAS Institute Inc.) was used to conduct the analyses. Descriptive statistics (frequencies, means, and standard deviations \[SD\]) were reported for sociodemographic and self-reported clinical variables, and for supplementary variables on willingness to use injectable medications and willingness to use medications represented by the dulaglutide and liraglutide profiles. The DCE responses were analyzed using a random effects logit regression model.[@b25-ppa-9-1611]

To analyze the results of the DCE, part-worth utility estimates were computed for the overall sample, and by age and sex subgroups. Part-worth utility values provide information on the extent to which participants prefer each level of an attribute, and were scaled within each attribute to have a mean of 0. A positive value indicates that the attribute level is preferred, while negative values indicate a preference for other levels of the attribute. Larger part-worth utility values indicate a higher degree of preference. The part-worth utility values or preference weights reflect the strength of patients' preferences for each of the medication attributes and differ conceptually from utility values which are estimated to calculate quality-adjusted life years.

The RI of each attribute was calculated by summing the range of part-worth utility values for all attributes (ie, the largest minus the smallest part-worth utility values within each attribute), yielding the overall utility value, and then by dividing each individual attribute's utility range by the overall utility value ([Table 3](#t3-ppa-9-1611){ref-type="table"} for example calculation).[@b24-ppa-9-1611] The RI of each attribute is expressed as a percentage and reflects the proportion of the variance in the overall medication decision that is accounted for by each attribute.

Regression models with interaction effects were used to test for significant differences in preferences for the levels of each attribute across age (\<60 years vs ≥60 years) and sex subgroups. Chi-square tests were used to determine whether there were significant differences in the RI of the attributes across age and sex subgroups. The fixed choice question and the question comparing the dulaglutide and liraglutide profiles were not included in the DCE analysis.

Results
=======

Sample characteristics
----------------------

A total of 476 participants were screened with 257 (54.0%) eligible to participate in the study ([Figure 1](#f1-ppa-9-1611){ref-type="fig"}). Of those deemed ineligible (n=219), the top three reasons for ineligibility were: 1) currently treated with oral and injectable medications for T2DM (29.7%); 2) participants had previously used an injection device (24.7%); and 3) participants were currently treated with injectable medications for T2DM (12.3%). A total of 254 (98.8%) participants completed the survey, 11 participants (4.3%) gave an incorrect response on the fixed-choice question and their data were excluded from the final analytical sample (N=243).

The demographic and self-reported clinical characteristics of the participants are presented in [Table 2](#t2-ppa-9-1611){ref-type="table"}. The mean age of participants was 60.5 (SD 10.9) years, and the sample was 76.1% male. The sex distribution of the eligible participants was similar to the distribution among those who were screened (\~71.0% male). The majority of the participants were White (72.0%), and the mean body mass index was 29.8 (SD 5.4) ([Table 2](#t2-ppa-9-1611){ref-type="table"}). Most of the participants reported taking one oral medication (44.9%) to treat their T2DM, and most had been diagnosed with T2DM between 1 and 5 years (35.8%) or between 5 and 10 years (34.6%).

Results of the DCE
------------------

### Preferences in the overall sample

In the overall sample, the most important attributes were "dosing frequency" (RI=41.6%) and "type of delivery system" (RI=35.5%) ([Table 3](#t3-ppa-9-1611){ref-type="table"}). The remaining attributes "frequency of nausea" (RI=10.4%), "weight change" (RI=5.9%), "HbA~1c~ change" (RI=3.6%), and "frequency of hypoglycemia" (RI=3.0%) were of minor importance. A priori, it was expected that participants would indicate preferences for less frequent dosing, a greater percentage of patients at HbA~1c~ goal, greater weight loss, less nausea, and less frequent hypoglycemia. The results reflected preferences in the expected direction for each of these attributes, providing support for the validity of the study ([Table 3](#t3-ppa-9-1611){ref-type="table"}; [Figure 2](#f2-ppa-9-1611){ref-type="fig"}). Participants also indicated a preference toward the single-use prefilled pen delivery system. There were significant preferences for the different levels of all attributes (all *P*\<0.05), except for frequency of hypoglycemia.

### Patient preferences by sex

The preferences of the participants with T2DM were examined by sex ([Figure 3](#f3-ppa-9-1611){ref-type="fig"}). "Dosing frequency" (males, RI=47.0%; females, RI=25.4%) and "type of delivery system" (males, RI=33.9%; females, RI=40.6%) had the highest RI. The RI of these attributes differed significantly between males and females with "dosing frequency" more important to males and "type of delivery system" more important to females (both *P*\<0.0001). There were also significant differences between sexes in the strength of their preferences for the levels of the "dosing frequency" (*P*=0.0298) and "weight change" (*P*=0.0218) attributes. While both sexes preferred less frequent dosing and greater weight loss, males had a significantly stronger preference for once a week dosing, and females had a significantly stronger preference for greater weight loss.

### Patient preferences by age group

The preferences of the participants with T2DM were also examined by age groups ([Figure 4](#f4-ppa-9-1611){ref-type="fig"}). A cut-off of 60 years was used based on the age distribution of the sample. The RI of the attributes was equivalent across the age groups for all attributes except "frequency of hypoglycemia," which was significantly more important to older participants (RI=0.3% for \<60 years; RI=5.5% for ≥60 years; *P*=0.0108). There were also significant differences between age groups in the strength of their preferences for levels of two attributes: "dosing frequency" (*P*=0.0367) and "HbA~1c~ change" (*P*=0.0354). Participants less than 60 years old had a significantly stronger preference for less frequent dosing and for treatments where a larger proportion of patients reached their HbA~1c~ goals.

Preferences for dulaglutide versus liraglutide profiles
-------------------------------------------------------

One of the choice pairs embedded among the other DCE questions consisted of two medication profiles representing dulaglutide and liraglutide, respectively. Participants' responses to this question were not included in the estimation of RI but were used to determine direct preference for the dulaglutide profile versus the liraglutide profile. The majority of participants (83.1%) preferred the dulaglutide profile, while 16.9% preferred liraglutide (*P*\<0.0001). There were no statistical differences between sex or age groups in preferences for the profiles of dulaglutide versus liraglutide.

### Willingness to take and self-inject T2DM treatments

Prior to completing the DCE exercise, 92 (37.9%) participants said that they would be willing to take a diabetes medication that required an injection for each dose, while 94 (38.7%) participants said that they would not be willing to take a medication that required an injection for each dose. The remaining participants answered either "neutral" or "do not know." The majority of participants (65.8%) said that they would prefer to self-inject rather than have someone else inject for them.

After viewing the videos and completing the DCE, 77.0% of participants said that they were willing to take the medication represented by the dulaglutide profile (somewhat willing, 39.1%; very willing, 37.9%). In contrast, 30.5% of participants were willing to take the medication represented by the liraglutide profile (somewhat willing, 17.7%; very willing, 12.8%) (*P*\<0.0001).

Discussion
==========

In this study, patients' preferences for attributes and levels representing the actual characteristics of two specific GLP-1 receptor agonist medications were elicited. These results are important because they are not the same as those from prior studies of T2DM patient preference studies with more general designs. The previous studies with general DCE designs have concluded that frequency of hypoglycemia, efficacy (ie, HbA~1c~ change), weight change, and frequency of nausea are generally of greatest importance.[@b6-ppa-9-1611]--[@b11-ppa-9-1611] In contrast, the current study, with a very specific medication comparison dictating the design, suggests that dosing frequency and type of delivery system are of greatest importance to patients in this context.

The conflicting results highlight the importance of the research design and context in interpreting the results of DCE studies, and the different information provided by each DCE design option. In a more general design, the results inform us of patients' preferences broadly considered across all of the included attributes and the full range of variability. This likely provides the best information on "what is important to patients overall." In contrast, the current study, with a design that includes a very specific medication comparison, tells us what might drive patients' preferences in a very specific decision context. The discrepancy underscores the importance of the study context in the interpretation of all DCE studies. This finding is an area for future research, and should be replicated with other medication comparisons and in other disease areas. For now, the results suggest that we should be cautious about taking the conclusions of studies with general DCE designs and applying them to specific medication comparisons. In addition, we should be cautious about using the conclusions of DCEs that examine specific medication comparisons and assuming they provide information on which attributes are most important in a broader context. The results of the general DCEs for example, might help to value and identify attributes that pharmaceutical research and development teams should target for improvement with future medications. In contrast, the results of the more specific DCEs may help clinicians understand which features of existing medications are most attractive to patients currently seeking treatment.

In the context of this specific study, when presented with medication choices representing the characteristics of the available treatment options from the two GLP-1 receptor agonist medications, the most important factors in patients' decisions in rank order were: "dosing frequency," "type of delivery device," "frequency of nausea," "weight change," "HbA~1c~ change," and "frequency of hypoglycemia." Consistent with the results from the DCE portion of the study, when provided with a direct comparison of the medication profiles, the vast majority of patients preferred the medication profile representing the characteristics of dulaglutide (83.1%) over the profile representing the characteristics of liraglutide (16.9%). Also consistent with the findings of the DCE, a much larger proportion of the participants (77.0%) were willing to take the medication represented by the dulaglutide profile, while less than one-third of the participants (30.5%) were willing to take the medication represented by the liraglutide profile.

Previous studies of patients' preferences for attributes of T2DM medications have found glucose control (HbA~1c~ change and hypoglycemia) and weight change to be attributes that are highly important in influencing patients' T2DM medication decisions.[@b6-ppa-9-1611]--[@b9-ppa-9-1611] However, in real-life treatment contexts these quantitative attributes do not always differ between the actual medication options that patients and physicians may be considering. In such cases, the results of this study suggests that when the differences in glucose control between medications is small, other treatment features that may be more qualitative in nature such as dosing frequency and type of delivery system are of much greater importance to patients.

The findings from the current study of GLP-1 receptor agonist treatments are consistent with previous research into patients' preferences for nonclinical features (eg, "dosing frequency," "type of delivery system," "needle size," "pain," "storage conditions," "injection site reaction"), which found that dosing frequency was most important to patients in their T2DM medication decisions in that specific study context.[@b12-ppa-9-1611] Unlike some previous studies, this study did not include "needle size," "pain," "injection site reaction," or "cost" as attributes. We selected the attributes which were most commonly included in previous DCE studies in T2DM and thus did not include the first three. While there are various side effects and adverse events associated with GLP-1 medication, those we selected for the current study were the most common and showed the greatest variability between the two medications. Cost was excluded as an attribute because this study was conducted in the UK, where patients do not bear the cost of treatment directly. Had the cost attribute been included, it would have favored dulaglutide.[@b26-ppa-9-1611] In addition, it was necessary to limit the number of attributes so as to avoid excessive cognitive burden associated with presenting participants with too many attributes.

The results of the comparison between preferences of males versus females is consistent with previous research, which also found that among patients with T2DM in the UK, weight loss was significantly more important to females than males.[@b27-ppa-9-1611] In the current study, it is interesting to note that the RI of this attribute was relatively small compared with dosing frequency and type of delivery system attributes, among both males and females. This suggests that although weight loss may be of greater concern to females in this particular decision context, it remains secondary to considerations related to dosing frequency and type of delivery system. There were also significant differences in the magnitude of the preferences for the dosing frequency, with males having a significantly stronger preference for the less frequent dosing. Among females, the type of delivery system had a higher RI than among males, however, for both sexes, the single-use pen was strongly preferred. Despite these differences across sex in terms of the magnitude and nature of the preferences, the direct comparison of t he two medication profiles representing dulaglutide and liraglutide, respectively, did not differ significantly by sex, with a strong preference for the profile representing dulaglutide among patients of both sexes.

There were several reasons that participants were excluded from the study if they had any experience with injectable medications. Based on the European Association for the Study of Diabetes/American Diabetes Association position statement, people with diabetes are first managed with diet/exercise, then oral agents, before finally progressing to injectable medications.[@b2-ppa-9-1611],[@b3-ppa-9-1611] Typically GLP-1 receptor agonists are the first injectable therapy that patients with T2DM are prescribed.[@b2-ppa-9-1611],[@b3-ppa-9-1611] In addition, participants with experience with injectable medications used to treat other conditions were excluded so that experience in other therapeutic areas would not influence their responses to the questions on their willingness to inject T2DM medications. After exposure to additional information on the injection devices, the participants did indicate an increased willingness to use injectable medications. At the beginning of the study, only 37.9% of the study participants expressed a willingness to take a treatment for T2DM that required an injection for each dose. After viewing the videos describing the delivery systems for the injectable medications, participants more frequently reported that they were willing to use injectable treatments.

The results of the current study should be interpreted with consideration for the following limitations. First, DCEs are a common methodology for examining preferences for attributes of a wide range of products and services. However, it is uncertain the degree to which the estimated preferences reflect the actual real-life medication decisions. Second, the sample population was predominantly male and White, and not markedly obese based on self-reported weight, which may limit the generalizability of the results. However, this reflected the proportion of males who indicated interest and were screened for the study, and is thus unlikely to reflect a bias based on the inclusion/exclusion criteria. Finally, as with all DCEs, the results of the study must be interpreted within the context of the attributes and levels that were included in the choice sets.

Conclusion
==========

In this study, the attributes and levels presented to patients represented the actual safety and efficacy of dulaglutide and liraglutide observed in the only published head-to-head clinical trial to date (AWARD-6).[@b15-ppa-9-1611] The study provides information on patients' preferences for medication attributes that reflect the more subtle differences between two existing medications that are currently available as treatment options. The results of this study may help treatment providers better understand patients' preferences for the treatments examined in the context of this study, these are representative of decisions that they are likely to encounter in clinical practice. Specifically, the study highlights the potential importance of nonclinical factors such as dosing frequency and type of delivery system as important drivers of patient preference. This information may help guide patient--clinician treatment discussions, and facilitate a shared decision-making process focusing on each patient's specific needs and preferences. Finally, the results may provide more specific information on the factors and potential preferences of patients for dulaglutide versus liraglutide.
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![Participant disposition.\
**Note:** \*Excludes participants unwilling/unable to travel to interview location, no shows, and cancellations.\
**Abbreviation:** T2DM, type 2 diabetes mellitus.](ppa-9-1611Fig1){#f1-ppa-9-1611}

![Relative importance of attributes in overall sample.\
**Abbreviation:** RI, relative importance.](ppa-9-1611Fig2){#f2-ppa-9-1611}

![Relative importance of attributes by sex.\
**Notes:** \*Statistically significant difference between sexes in preference for levels of the attribute (*P*\<0.05). \*\*Statistically significant difference in the relative importance of each attribute across sex (*P*\<0.0001).\
**Abbreviation:** RI, relative importance.](ppa-9-1611Fig3){#f3-ppa-9-1611}

![Relative importance of attributes by age group (\<60 years vs ≥60 years).\
**Notes:** \*Statistically significant difference between age groups in preference for levels of the attribute (*P*\<0.05). \*\*Statistically significant difference in the relative importance of each attribute across age groups (*P*=0.0108).\
**Abbreviation:** RI, relative importance.](ppa-9-1611Fig4){#f4-ppa-9-1611}

###### 

Attributes and levels for the discrete choice experiment

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Attribute                                     Levels
  --------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------
  Dosing frequency                              • Once a day (365 times per year)[1](#tfn1-ppa-9-1611){ref-type="table-fn"}\
                                                • Once a week (52 times per year)[2](#tfn1a-ppa-9-1611){ref-type="table-fn"}

  Blood sugar (HbA~1c~) change                  • 67.9% of patients taking the medication reach their desired blood sugar (HbA~1c~) goals of less than 7%[1](#tfn1-ppa-9-1611){ref-type="table-fn"}\
                                                • 68.3% of patients taking the medication reach their desired blood sugar (HbA~1c~) goals of less than 7%[2](#tfn1a-ppa-9-1611){ref-type="table-fn"}

  Weight change                                 • Patients experience an average weight loss of 2.90 kg after the first 6 months of medication use[2](#tfn1a-ppa-9-1611){ref-type="table-fn"}\
                                                • Patients experience an average weight loss of 3.61 kg after the first 6 months of medication use[1](#tfn1-ppa-9-1611){ref-type="table-fn"}

  Type of delivery system                       • Single-use prefilled pen ready for injection[2](#tfn1a-ppa-9-1611){ref-type="table-fn"}\
                                                • Multidose prefilled pen, used with disposable injection needles, dosage selection required[1](#tfn1-ppa-9-1611){ref-type="table-fn"}

  Frequency of nausea                           • 20.4% of patients experience nausea anytime in the first 6 months of treatment[2](#tfn1a-ppa-9-1611){ref-type="table-fn"}\
                                                • 18.0% of patients experience nausea anytime in the first 6 months of treatment[1](#tfn1-ppa-9-1611){ref-type="table-fn"}

  Frequency of low blood sugar (hypoglycemia)   • On average, a patient would experience one low blood sugar (hypoglycemia) event every 2 years[1](#tfn1-ppa-9-1611){ref-type="table-fn"}\
                                                • On average, a patient would experience one low blood sugar (hypoglycemia) event every 3 years[2](#tfn1a-ppa-9-1611){ref-type="table-fn"}
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:**

Level representing liraglutide

Level representing dulaglutide.

**Abbreviation:** HbA~1c~, hemoglobin A~1c~.

###### 

Self-reported sociodemographic and clinical characteristics

                                                      Overall sample N=243
  --------------------------------------------------- --------------------------
  Sex n (%)                                           
   Male                                               185 (76.1)
   Female                                             58 (23.9)
  Age in years, mean (SD) \[range\]                   60.5 (10.9) \[21--88\]
  Age group n (%)                                     
   18--29                                             2 (0.8)
   30--39                                             5 (2.1)
   40--49                                             30 (12.3)
   50--64                                             113 (46.5)
   65+                                                93 (38.3)
  Race/ethnicity n (%)                                
   White                                              175 (72.0)
   Mixed/multiple ethnic groups                       7 (2.9)
   Asian or Asian-British                             37 (15.2)
   Black/African/Caribbean/Black British              23 (9.5)
   Other                                              1 (0.4)
  Employment status n (%)                             
   Full-time                                          67 (27.7)
   Part-time                                          31 (12.8)
   Homemaker/housewife                                5 (2.1)
   Student                                            3 (1.2)
   Unemployed                                         26 (10.7)
   Retired                                            102 (42.1)
   Disabled                                           8 (3.3)
  Education n (%)                                     
   No formal qualifications                           30 (12.4)
   GCSE/'O' levels or equivalent                      43 (17.8)
    'A' levels or equivalent                          48 (19.8)
   Vocational/work-based qualifications               48 (19.8)
   University degree                                  40 (16.5)
   Postgraduate degree                                33 (13.6)
  Household income n (%)                              
   Less than £5,200                                   8 (3.3)
   £5,200 to £10,399                                  16 (6.6)
   £10,400 to £15,599                                 25 (10.3)
   £15,600 to £20,799                                 28 (11.5)
   £20,800 to £25,999                                 16 (6.6)
   £26,000 to £31,199                                 22 (9.1)
   £31,200 to £36,399                                 17 (7.0)
   £36,400 to £51,999                                 23 (9.5)
   £52,000 or more                                    26 (10.7)
   Missing                                            62 (25.5)
  Height (cm), mean (SD) \[range\]                    172.5 (9.7) \[150--196\]
  Weight (kg), mean (SD) \[range\]                    88.7 (17.3) \[48--162\]
  BMI (kg/m2), mean (SD) \[range\]                    29.8 (5.4) \[18--52\]
  Duration of T2DM n (%)                              
   Less than 1 year                                   14 (5.8)
   More than 1 year and up to 5 years                 87 (35.8)
   More than 5 years and up to 10 years               84 (34.6)
   More than 10 years                                 58 (23.9)
  Current T2DM treatment n (%)                        
   One oral diabetes medication only                  109 (44.9)
   Two oral diabetes medication only                  75 (30.9)
   Three or more oral diabetes medication             59 (24.3)
  Current HbA~1c~ level n (%)                         
   Below 53 mmol/mol (below 7%)                       70 (28.8)
   Between 54 and 64 mmol/mol (between 7.1% and 8%)   62 (25.5)
   Between 65 and 75 mmol/mol (between 8.1% and 9%)   27 (11.1)
   Higher than 75 mmol/mol (higher than 9%)           16 (6.6)
   Do not know                                        68 (28.0)

**Abbreviations:** BMI, body mass index; HbA~1c~, hemoglobin A~1c~; SD, standard deviation; T2DM, type 2 diabetes mellitus.

###### 

Part-worth utilities, RI, and rankings of attributes in overall sample

  Parameter                                            Attribute levels                  Part-worth utility estimate (SE)[1](#tfn4-ppa-9-1611){ref-type="table-fn"}   *P*-value[2](#tfn5-ppa-9-1611){ref-type="table-fn"}   Overall part-worth utility value[3](#tfn6-ppa-9-1611){ref-type="table-fn"}   RI[4](#tfn7-ppa-9-1611){ref-type="table-fn"} (%)   Rank
  ---------------------------------------------------- --------------------------------- ---------------------------------------------------------------------------- ----------------------------------------------------- ---------------------------------------------------------------------------- -------------------------------------------------- ------
  Dosing frequency                                     Once a day (365 times per year)   −0.461 (0.042)                                                               \<0.0001                                              0.92                                                                         41.6                                               1
  Once a week (52 times per year)                      0.461 (0.042)                     \<0.0001                                                                                                                                                                                                                                                           
  Type of delivery system                              Multidose prefilled pen           −0.393 (0.042)                                                               \<0.0001                                              0.79                                                                         35.5                                               2
  Single-use prefilled pen                             0.393 (0.042)                     \<0.0001                                                                                                                                                                                                                                                           
  Frequency of nausea                                  20.4% experience nausea           −0.115 (0.022)                                                               \<0.0001                                              0.23                                                                         10.4                                               3
  18.0% experience nausea                              0.115 (0.022)                     \<0.0001                                                                                                                                                                                                                                                           
  Weight change                                        2.90 kg weight loss               −0.066 (0.022)                                                               0.0023                                                0.13                                                                         5.9                                                4
  3.61 kg weight loss                                  0.066 (0.022)                     0.0023                                                                                                                                                                                                                                                             
  Blood sugar (HbA~1c~) change                         67.9% at goal                     −0.040 (0.015)                                                               0.0095                                                0.08                                                                         3.6                                                5
  68.3% at goal                                        0.040 (0.015)                     0.0095                                                                                                                                                                                                                                                             
  Frequency of low blood sugar events (hypoglycemia)   Once every 2 years                −0.033 (0.021)                                                               0.1283                                                0.07                                                                         3.0                                                6
  Once every 3 years                                   0.033 (0.021)                     0.1283                                                                                                                                                                                                                                                             

**Notes:**

Part-worth utility values provide information on the extent to which participants prefer each level of an attribute and are scaled within each attribute to have a mean of 0. A positive part-worth utility value indicates that the attribute level is preferred, while negative values indicate a preference for other levels of the attribute.

The *P*-values indicate whether the part-worth utility value differs significantly from 0.

The overall utility values represent the range of utility values within each attribute.

$\text{RI~for~each~attribute} = \frac{\text{Overall~utility~value~for~each~attribute}}{\text{Total~utility~value}}$, where total utility value = sum of overall utility values across all attributes.

**Abbreviations:** HbA~1c~, hemoglobin A~1c~; RI, relative importance; SE, standard error.
